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^fbi-^o il6 4btt, &A1% <l> ^OS^ftV^^^"^^* 

£-c N Bmm\%%&3 o i:^— b 5 o t<Dmzn, m 1 ^^i-^jfi^^<D «t 

&&V\, ^(DWkfaWB.^ 4 2 -f^^tf— ^4 a ©ft&&R^T?*B*tlRl*t"5flS 
i^f LTV^o ^©114 4 (DfRj^^^lRj^^fcSpS^M^IH 1 2*3«fO*EI 1 

X — YSpffifcSt^ft 5 faiafv'— h^^-f ^-^-tr— ACftoW5©t, ^-(DiMfi) 
mm^4: 2 m iSW^-^tr— A 4 a ^ bffii: 13:13: IrJ— (Dffift-V 

J; 5Kii-S©jas0*Uv\ 5 fc{BiRj«SJ^4 2^«ffio^^cte. 

£ * ©11 (HI 1 2 , (b) -<^-^tf— A4 a (D^mMW(D^ (El 1 3 

mm) -HintiM'^ (B12#I) £>fc«><£>SI3^ (c) ^^<^5 0©fifi 
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JhfB (a) ©ftA^ 4> ©PSfcllTRWtSi:, rc-ftyt-A 

v^tfei^^m^icTfetLTv^s «fc 5 ft*i£\ iHiRjjtSfc?J4 2 (aotrcftAft * 

_LfB (b) <D7feSiW©ii}citT^t5i> <HIrJ««»^4 2©E«33J; 
rJHBlRJflU8£&4 2Wty^-A4 a ©<SlR]^lSSr5gS^StSili:^«toTs 
M-<ty^4 a OjfeSipgSrW^ ffitf-l' -A 4 a <z>jfe2Effi&W, £ b 

tik%, m 1 3 fc^-TMOct 5 (-W t <W 2 fclfi^tS- £ U 012C 

4 a Otf— Aft^H-M^pSSSr^-Cfc <9 „ 9~>fy Y 5 0 ^<D^JR=J 5 

^LT^tiiUb-SrT (^H^itT) \ ^-^s' b©^II^ty^4 a Sri 
#tLT^^-^A^fr5 ^ i^Tt 5„ ft&\ HI 14 {4, #SISW3 0i^ffl 
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^^^iRjJ-tmt bT*59 s f 5 0 fcSfffc-f ^-vtf— A 4 a SrAtt;*^ 

5/ h 5 0 ©&ffif±*ftffifc5pfT*T*a> 5 . is*-r>9~- J fy Y 5 0 (D^^^fiO^fB) fcJltt 

If-A4 a <D{£ff (BP%^:$|7 2^£>©Sg||t) L 2 s i n 9 X?fe5 0 lot, 
[§&4] 

v, = L 2 ■ c o s 0 • d fl/d t 

= L 2 • c o s 0 ■ co. (co tt-Y^-^tT — ^^^O^ji^) 

spfT¥*ES[<c>5fe3lc««j!: ±5ifr«3feae©»-e-J2:fi: (El 1 *3 J: TOT 2 fc^-f-jfeSE 

y = k • t a n 0 (t)=st, ( k , s nfeWc, t f±0#P^) 
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$g ^ X s spff sptCT <D m,U <D Zh \z. £ 5 $ ftfc 4 Or is tf — ^ o Y 4ft ^ ¥ 
fT%;^[R)<£>^»M v T f±, v Y = d y/ / dt = s (— )£) ^fti-JifBfgfc 

Cm 6] 

k • s e c 2 0 (t) ■ (» = dy/d t = s (— j£) 
r<^fic6 £_LfB3&4 i:&JBV^T, |frmflilR)«&3 0 Srfflfe«©-f ^"^ tT— A 4 a 

cm 7] 

v y =L 2 -cos 3 0 (t) • s / k 

09£fci&£>i\ Y#^¥fT^^fRjo^^->-^— A 4 aOffliSvyil-tt^ 
&^V^ffc5. ^(D^mMMv^— fefcir&fcn, s in0=ct (c 

t a n 0 = s i n 6 / ( 1 - s i n 2 0 ) 1/2 = c t / (l-c 2 t 2 ) 1/2 
t an0 fi N El 1 *5±t/BI 2 ^^bfc«t 5 ftWTOMo^mffi l 4^^Pp 
Jni-«jfeac«JEV 8 JciH:^-r5©t?> - <^^S«:J±V S £r^<D «fc 5 fc:n#ra 

v s = c t / ( i - c 2 1 2 ) 1/2 % ( c nmm, t w^ra) 

IEM14MI!:, ±SB»9"e*$^S5fe5lcSJEV s SrSJjtorf-S r. iifcioT, 
t»YW^spff3fe^lRl^*5ttS3feSc3i^ s --^fc'S:«c 
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^_b«. ^i^it;i2©aA^ * *3it^ * from (sp^sh:^— a Alt) 

£-^54§^£. (b) ^-^7f5 0^ ^R18 Z*fc^3pfT3& 
(a) , (b) V^^O^IrIJC^— h 5 OSrjfeafcbTt^ b 5 

_bfS (a) (DWt-B-fe, V 5 0^©^tyt-A4 a CQ A If -f 

|B$ft7 2^b— £<£>E«L 4 Ofig-CAltb. lot, §^tyt^4a(D 

Ltfe N ^tyt^A4 a y*y h 5 0 ^Hg— ^ft=T?flSI+ tt-Y 

IB (b) (D^-a-J; Hl/cos^ f£Ct^:#< 45. 

— 2>\ JL1B (b> (Dm-erfe, * — h 5 0— O^r^-^tr— A4 a <DAttf&g 

^-^y h 5 0 <£>^B<£>— JS&gp 5 0 aa>£>f :fcgB5 o b Sr&Tfl&ilSSP 5 Oc^i 

jw^tK h 5 o<DM^^*3v^Tm^iL 3 ttnrn^ mm t5„ to 

T> _hfB (a) <Dm&kn&ffikMffik&M\ztj:Z 0 
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b^U. (a) N (b) ^irtl(Dm^-^-h, b 5 0 ©BrtlCjSttSft 

#>jxfi\ m$m2 9 6 9 7 8 8•§^#^^:|B«^$^^•cv^«a^lfs^^lJffli-sr.i:3fiSHr 
5>j 5 6 «t t>* 5 s Sr-en^aa: # x < 0 rii©#^ 777 9*— #1 5 8 n4 * 

7*— #1 5 6 £cgJ 7 8 Jt^i-J: 5 &-#«j£^T. »l^^*^t^^4 

jy b 5 0 fcA&hrS-f ^Vfc*— A 4 a ©spfxttfcoV^TWu 0 17 
iLX, {HIrI«JEEVb ^jg^o^ir^^ium (a) ^i-«t 5 ^Xtt^spfffespff 

0 (b) m^-f-j; 5 Jz:xttmsFfT«k 5 fcj£a*o;fcfcr— s m&lW>mv D & 
ffi*^ffiftfc£a*9 0&«k$ t>*#v^#t±I^H (c) J: ? texWrtz:¥fT 

iHlfetofcff-A^5 0 JifB— o©^7 r 9^-m5 6*5 «ttJ« 

5 8 Otf#^£^V^T N 017 (B) (C) ©^ll^j;otV>5ri 
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Y-ZSpffi<D^|pJ : Sift 

9~-??y f50 fczAJH"t _ £^f ^~>^tf— A 4 a Oi^^^- : 1 k e V~ 3 0 
0 k e V 

-f^-^lf— A 4 a Mt5>fty©IIm : 1 0 AMU— 2 5 0 AMU 
<i *lsfa2.ii*h<r>4 j^W"- A4(D?ltt|bffl;BE : 10kV~50kV 

##r^ y y m o : i 2 (D-rcjiMij^e 0 y y vm^m 

iat, K*^?tM<Z)p^^pXtg (M^li^^ttiBttN m/Am=10~ 
100) „ 

»M©ilSS l 2 fcgiibtii-* jfelE*JEEV s : §:^-e± 2 0 k V 
«|12T«Me : **rc±2 0& 
SB^iS^2 2 : itttV^ 0 
AfI?^MmiiV A : 0 ~ 2 5 0 k V 

iirp]«;ff±v D :|^±iookv 

^Sffi||Rl»3 0-C©iBl^¥@R : *^C^1 0 0 0mm 
BEStl^ (®5#fl) it^t'lOOOmm 

■tSUSflilRlSS 3 0 m P ^ h 9 -^5 0 IfflOEl : ft*"? 5 0 0 mm (Ufa 
If — J*-?7, 9 46© If — AjiiiTv; 4 8 (D^flt : RTO 
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mo ftm k o v ^ t » mr^B b fc *s u -c $> 5 © t\ tyif-A©^ii4 -eft* 

H6Sr^i-gi-c*>«o z.(Dmmmnx°fe, §11^30^ rhrs%*>^-c*b*m^j 

•f 5 P^-fliJ^Mfnjm® 3 2 a *5 «fc tWMM <D M ft 3 2 b ^ttTV^5 0 r<DFW 
<Z)-Mrpim® 3 2 a*3«fct*3 2 b t± s ■Zfl-^frl, (Digttfa n {@ ( n ft 2 

fp]S®3 2 a x t^fi\z.i$m-tz>t>\~m<Dm\%wmz 2 b x £ximoiiftm®£^ 
^lt33 5, friMcomfamm 3 2 a 2 t-eti/tzistjESi-s^HBioflsi^wa 2 b 2 ^ 

Ell 8 f tt, H^Of|5-^Jh-C4jti (gp-bn = 4) tLTV^^, £ |R £> *b 5 
[f 1 0] 
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Vi <v 2 

[111] 

V, >v 2 

Wm<D)mfamWSL4 0 a , A n 1^ & Iff V al ~ V M ^fPtt $ tl 5 „ 

nm.(Dm\^n 1 mco]^<DmM(D^-m\^mm 3 2 b L ~3 2 b„^te, H2<d (^iiijje 
<d) miri®?ji4 ob^b, apw^^^^k sj±v bl ~v bn ^iE|^p§tL5 0 m 

i ^flsM&r^i"^ rt^©#{|lR]lli3 2 a , ~ 3 2 a„ , 3 2b 1 ~3 2b n 

^ i §-mj±v al ~-v bn ^^-tt- ; en^p-t-sMiRjmM4 o a N 4 o bo^ji: tt> (D 

(1) fi*lL^*IfeH:«t5iBlRl«ag 
rtb©IHSg|El<0— M^rlll 2 9 ^^-f" 0 r. CD{HfRlS^4 O a „ 4 0b(i fW<D 
<H|r|M3 2a 1 ~32a n> 32b 1 ~32 b „ tCfilM-f Z> &JzW£tiMK# tt, 

JErO*^:*^ Sr^i«&"f-S r £ ^ttsm Steffi fa *JP5SfflSiK 112 

3E N ^»ufcc-o©iii i2,ii 4S:-€rtt- : etbia!»t^«r^v\ 

mi i 2te£uzmfamummmui n^wsi:*^ ^'fyfi 

1 8«rR^T> j&nSg^E— KSsfcfiti*^— K^^CfcmflESr^O ^itffi^tS 



36 



WO 2005/055271 PCT/JP2004/018330 

£ 5 ^1~;Hf«V\, II»*^<t5r £3&s-C#5fflj£tfS 

(2) #SM&('j:5S^llll 
^(DMS&WKD— 3 0 -©^1114 0 3, 4 0 b }i N ^MlRl® 

i32 ai ~32a„ s 32b 1 ~32 b„^)StT> * fc^B^^ — MiS**- 

k^jslt, e^jtitLtft©!® m^mx^nrnfammmmmi 1 2 

^tmr^^SJimm 1 4) ^v^5%<z)-efc5 0 pW^-fifftm® 3 2 

3 2 a n , 32b 1 ~32 b n ^f^p-T £«BE V al ~ V anN V bl ~ V bn Ofgffl^IE, ^ 

&&\t\ tmm^e— Ftrnm*?— vt^mvm^n, ±m (1) <Dm&tmmfc, 

&&t<D®&X'( y<7-l 1 8 SrRW-r*3»*f£&V\, ^jb\ (2) ©^©i^, 
<feT<D<dr*]®S3 2 ai ~32a n , 32b 1 ~32 b» tHH^ttSOf^i^ 
-t?feS<D-e N _hfS (1) <Z>^££{#J1 LT^^f'J^— lH$#£rg#mx.T&&V\, 

mi 2] 

v al <v a2 < • ■ • <v an 
v bl <v b2 < • • • <v bn 
v al <v bl> v a2 <v b2 , • ■ - , v an <v bn 

mi 33 

v al >v a2 > • ■ • >v an 
v bl >v b2 > • • • >v bn 
v al <v blN v a2 <v b2 , • • v an <v bn 
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6 0 ^fc, ±ie»i i *5 it;t i 3 ©iff, Wctr i: ia ot, mmmfa%*3 

2 £EiJjH^im^< T^rtfo ^©fc ® i 8 ©^lifi^tS"er±JlI«S5&2 2 £r 

MiBb^:J;5 5Q:iHlRl^tt«rff 5 ^kh~?%Z> 0 tcom&n, afrfBVx =v 2 £ U 
[»i 4] 

V a =V al = V a2 = • • ■ =V an 
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v b = v bl =v b2 = • • • =v bn 
v a <v b 

^sc* 12k i&mmfa^ 3 o t (om\a-ts =t v> Mi^m^n^mm^m s o ©a 

( i ) m^mm^ 3 o $mmwmvt<Dmfanm$:#irz>Wi& 
( i - 1 ) 90 mmi^^^mmM^n t>^v^m^• 

IZlWU ^(DffiMfam 3 3 <D## 0 mTI^«) £r a , ^#J<Z>-fiSlR)ffiffi 3 2 b (D^ 
# (^fr^^f^:, -^(DtS*J-|Rjffi3 3 (D^# 0 KTIili) £r b . ^ftyt-A4 

^]Ift3 2a, 3 2 b ^TOB^tbSSJBESr^eix^V,,, V b iri~5„ 9 0£«[rJ 
Srfr^^T'V, <v b T?&5 0 ^-m^lR]^3 0 (DAU(Dm{tL^M l „ ffiPOlt^ 
V 2 i!i-5«i: N ^lCQm'^^P^3S^ : fT^^V^(D-eV 1 =V 2 = 0 [V] tt5„ 

r<D#^<D«§Ete#^-T?-5-;te>;t'L5c 1 ogttlMftT?*5. rtt, {ffifi 
m^3 2a, 32b IW<0ffift<Z>/£<E>¥&-C*>So 
[»15] 

E= (V b -V. ) /r • log (r b /r.) 

= r,T*V = V a> r = r b T'V = V b T'fc5o 
[|16] 

39 



WO 2005/055271 



PCT/JP2004/018330 



V= { (V b -V a ) /log (r b /r a ) } log (r/rj +V a 

[f 17] 
q E =m v 2 / r 

[|18] 
mv 2 /2 = qV ra 

f l 7feiO?ti 8 i?), E=2V,/r^it), 1 5 I'AftS t N 

[f 19] 

V b -V a = 2 V m 1 o g (r b /r a ) 
0^19, ^gr a £^gr b i: <Dittf>£fffc<D 2 f£^ N itr^ fcT— ^ 4 ©MS}^ 
/V-^— ^^L.^:*P3imiiV m £r#Mtfct><D^ ^©ifp)ift3 2a, 3 2b 

MJ±V a £r-V D fc®C& „ -f ^-^tT— A 4 <0#Lit±-C©tH&* s 0 «£ 5 fcSfe 

£>fbft3 0 :©^, tl 9^&t2 0^#btl5 o 
[f2 0] 
V D = V„, log (r b /r.) 

* 5£ <z> J; 5 & ^ -eft fc> ft 5 r i: a* ^. v \ r. <z) -r r ^. Hff v bia3 « Jn» 5* m v ^ 

[» 2 1 ] 

V a =-V D + V bias , V b =V D +V blas 
(1-2) 9 0*«i^*3J:tJ«iP«jS*ff 
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t.(om^, HI 2 o Sr#ILTli^t5 0 ::xit <BiRl*ffitt 2Ut UTi^ 

—Mir tT, #SiSlR]t§3 0 ©AP©^^^ tf s 2 O k e VO-T^-^tf— A 
4 Sr 1 5 k e VtmWM UTs {±5 P 5 k e V ^ J^Mj*^ :|§^£r#;t 5 0 

^il«3 o ©ap©I&v^- 1 5 k V, ffip^Sfiv, £ro Vi 
ves>5 0 

<Z)MfRimS3 2 bj , 3 2b 2 ©^tr b Xffc?)^t©tt5 0 fSSi^<D7c& 
fc N K, = log (r b/ ^r a ) £g< 0 

S£MI[rJ*3 0©AP t?<^-r^-^tf— A 4 OiSHj^^/l'^— ttq V ml [e V] 

[t2 2] 

V D1 =K 1 (V. ~V X ) =K X V B1 
£fc,$[2 1^*5 5 V bias ^rV 1 ^"f-S^«h^J: «9.AP#J©ffitRlffi®3 2 a 1N 

3 2 b x £>®JEEV alN V bl ftftSir^So 
[f 2 3] 

v al =-v D1 +v 1 
v bl =v D1 +v 1 

^«HlR)^3 OOfflPX©^ rf-^fcT— J^OiSEb^/l^—fiq V ra2 
[eV] X'feSc JllBi: lUttt-LT, f2 4^||f ) tL5„ ffi R<l!l<DflIlR)m 

|3 2a 2 , 3 2 b- 2 ©IJ±V a2v . V b2 fifBfc 2 5 £j&5„ 
[t24] 

V D2 =K L (V. -V a ) =K 1 V m2 
[f 2 5] 

v a2 =-v D2 +v 2 
v b2 =v D2 +v 2 
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tHM&MfilMW, 3 2 a ! „ 3 2a 2 i±F B 1©itiV in }t t2 3UJ:t;t2 5 

V in =V a2 -V al = (1+KJ (V 2 -VJ 
|Rl^^fhflJ<Z>>fMfRl®^3 2b n 3 2 b^drRII^mfiL^V^te, fttflB^C 2 3*5 
£T«2 5 £ 9 > 
[ft2 7] 

V out =V b2 -V bl = (1-KJ (,V 2 -V X ) 
£LLj&*£>* Mx.(ir a = O. 35 Cm], r b =0. 45 [m] (Dm^i^, = 
0. 2 5 1 htn ^^offffB<7) J: 5 &-V x =- 15 [k V] N V 2 = 0 [V] -Cfc 
5©t, V in = 18. 7 7 [kV] , V out = 11. 2 3 [k V] £fc5„ SP^>. 

V out J; V •bv iD (Djj&jz% < N nWtf^fi, (gp^»v 2 i v, ^ 

< 5 < ^5©t\ PD-a-^MfRimUS 2 &1 t 3 2 a 2 to^t© 

£0 2 1 ^^i~ 0 

ilt\ HI 2 1 ~HI 2 8 (Di/K a a >^*iii~ ; 5< : iI : Sri^^l^M 

;^©S££$:f± 1 lsW^-^tr— ^4©tT— ASJ(EJ(Bftrt2 5mA/mi: Lfc(# 

tT— A4©x^;l/^- fi#|lIcH-*L-CV^o fttitflMBftm 3 2 a £*MBU<£>4B 
fo)m^3 2 b ir f± % 2 • ■ • (DID CtO^tL^li&tfcb-CV^o 

®SIrJS&3 0<oAPf+5tt*5J:tJ«fflPf+5£*rffltp*:v^jjfti 0 2*3«fct5i 0 4f± N 
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tv^ c rttbcD*{i^\ ff-MsiRi^3 o©An*5«tt^Wo©fH&v 1 *5j:trv a ^ 

f£frbmmiZ.Mk hnx.Z>) ^lp6•C^LTV^5 0 -O©|lfffil0 6 
02 1ft 2 / m^llfER3a^^'(MlRl«fe 3 2 a x „ 3 2a 2 , 32b n 32b 2 

^^r-rs^miifRi^3 o t^ov^T, ^^tr— a 4 gr^/t^— 2 0 k e v^b 

3 2 a x : — 20kV s 32b!:— 9. 9kV 

3 2 a 2 : — 1. 4 k V N 3 2 b 2 : 1 . 4 k V 

an-*- a mffi ^ vt^(dx-\ -r ^- ^ tf — a4© mil © &■ a* $ v ^ & <o 

(2) ^«i®[H]^3 O ^joV^T-f^-^tf— ^4©J&P^cii^rJ; t> Rr# Jeff 

^r^tr— A4«rSMMnRi3&3 o rt-e«i#^»J6i-5 ^^i^ffilf^i 

1 9 £r#J$L-C\ — «itT, IMMSfalS 3 0 rtfc&ttS-f 
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rr-ete. AM4Jr^^— ^4mspff*lfti o 8 (*H-f"HffSfrlBztt) fcfcht- 

#i 8 oarefcSo i3 start T*v=v 1 . sn-^ /3 end -ev=v 2 \z.mt-tz> 

[f 2 8] 

V= { (V 2 -VJ / ( 0 end - J3 start ) } ■ (j3-/3 atart ) +V, 
^LfcJ: 5 fcs V ra fiMb^/^— (3i^bfcmj±, V e tef£MlR)^3 0<D(±5 
[&2 9] 

mv 2 /2 = q V m = q (V. -V) 

-*JlfiW3 ort©^Sr ©/Sio«(ficvfa N irflB«ci 6 «t 

C«3 0] 

V={ (V b -V a ) /log (r b /r a ) } log (r/r.) +V a 
^:t\ r.<D^c3 0 i: ffirfB^c2 8 £2r^UV^£5< £ N St? If — A®L,t_hom 
rt^(D-(M|Bjm@ 3 2 a. 3 2 b j!lH]Jp-r5«JBEV.*3«tt^V b T?Ba!3e-t-5r. 

13 1] 

log (r/r.) = { (V-V.) / (V b -V.) } log (r b /r a ) 
— # % ifulBifc l 9 iffc 2 9 J; B „ rt^oflB^«ffi 3 2 a . 3 2b K©Ii©^ 

[§c3 2] 

log (r b /r a ) (V b -V.) /2 (V. -V) 
[f 3 3] 

log (r/r.) = (V-V.) /2 (V. -V) 
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[f 3 4] 

1 og (r b /r) = (V b -V) /2 (V. -V) 

gEi&£ its 1$: 2 8 cfc 19 Stev&fHSu S33 i!j>ftytr-A4©Ktl-±tf 

©Hlit^@§r r = x c t Lt4i5 ^it\ P*H!ll<EHHlRlWE 3 2 a ©*«r a )5^ 
* 5 0 IWltl^ LT N WH 3 4 J; <9 . «lJ©0fR]®ffi 3 2b r b 5 0 - 

tbb^3 5 ^-t- 0 

[»3 5] 

.• r a = r c exp {— (V~V a ) / 2 (V. -V) } 
r b = r 0 e x p { (V b -V) /2 (V. -V) } 
-LfBmflLVtes ftfl^^lRjm® 3 2 a N 3 2b(DtJ±V a , V b fc#E*;h,5 

m^<o^m<omOL^ BPt>v b >v>v.^fctt;h/tffc£>fcv>o Sfc, -Y^-^tr 

e>ftV\, mb©*fWt\ $C3 5 «t t> % r b >r 0 >r.^^>'^-A4^{S 
^tg3 2 a> 3 2 bK^riiiiii-Sr £#S#/D>5 0 

F^I^^'fifBlli^ 3 2a. 32b <D«JEV a . V b Sr^lgfc bT**fcf> f 3 1, 
f£3 2 J: r = r 0 i: LT, &5«#X. btt£ 0 
[f 3 6] 

V a =V-2 (V e — V) log (r c /r a ) 
V b =V+2 (V s — V) log (r b /rj 
_hfBffe3 5it3 6 Ltes ELWZ&¥#HZ.&B<Dm&\ZlbZ>o t£^T, ^C3 5 

iT-fty^ 4©Bf^M*fc{*^§rP3?t^ : fT5 ~ ^r^m 

(a) ®j±V a N V b ^ LT N £S /3 Wlt^#r a> r b £^x.3 0 
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